First V oyage 1768-1771
put together, whilst instrument makers o f the greatest eminence were employed to make the numerous instruments as follows:
Tw o Reflecting Telescopes, each o f two feet focus, with D ollond's Micrometer to one o f them and movable wires for the other. Two wooden stands for the Telescopes, with polar axes One Astronomical Quadrant, o f one foot radius An Astronomical Clock An Alarum Clock A Brass Hadley's Sextant A Barometer Two Thermometers A Dipping Needle Mr Banks (afterwards Sir Joseph Banks, President) joined the expedition with D r Solander, the Swedish botanist, two draughtsmen and several servants. Council appointed Cook to act as one o f the observers with Mr Green at an honorarium o f ioo guineas.
The Endeavour left Plymouth on 25 August 1768 and on 11 April 1769 arrived in sight o f Tahiti. Anchor was dropped on 13 April in Port Royal Bay. Arrangements for the observation were commenced at once and on 1 May the portable observatory was set up and the astronomical quadrant with the other instruments landed. The transit was observed on 3 June 1769 at Tahiti by Cook, Green and Solander. It was also observed from two neighbouring islands to which Cook had taken the precaution o f sending parties in case the weather at Tahiti was not suitable for observation. However, the weather was clear and the observations successful. The observations made by Green and Cook appear in the Philosophical Trans actions, vol. 61 (1771), pp. 397-436 . Hornsby calculates the solar parallax on pp. 574-579 o f the same volume.
Second V oyage 1772-1775
This expedition, the object o f which was to explore high southern latitudes and to determine the existence o f a great antarctic continent, was strongly recommended to the Government by the Society. In December 1771 the Admiralty informed Council that an expedition would be sent are still in the Society's possession. Banks tried to join the expedition but failed to do so because the expedition was disapproved o f by the Comp troller. Joseph Priestley, F.R.S., was to have gone as astronomer but was objected to by several members o f the Board o f Longitude on account o f his religious views and as a result he did not go w ith the expedition. The expedition sailed on 13 July 1772 and, after an absence o f 3 years and 18 days, returned to Plymouth. During the period only four men were lost, o f whom one died by sickness. Cook gave an account o f the steps he had taken to preserve the health o f his men (3). He also produced an account o f the tides in the South Seas (4). O n his return Cook was immediately promoted Post Captain, elected F.R.S. and awarded the Copley Medal. The two Arnold chronometers proved a great disappointment, their time-keeping being very poor (5).
T hird V oyage [1776] [1777] [1778] [1779] [1780] In 1746 an Act o f Parliament was passed offering .£20000 to any o f His Majesty's subjects who should find out and sail through any passage by sea between the Atlantic and Pacific oceans in any direction or parallel o f the northern hemisphere to the north o f the 52nd degree o f north latitude. The Admiralty acceded to the Society's solicitations and shortly after Cook's return gave notice o f the intention to m ount an expedition. It was not at first intended to offer the command to Captain Cook, who required rest after his arduous labours. He was consulted on all matters concerning the expedition and eventually volunteered to take command. The expedition sailed on 25 June 1776. However, on 14 February 1779 Cook was murdered in Hawaii.
C ook M edal
On the news o f Cook's death being received in England, Council, in January 1780, passed a resolution \ . . that the Society order a medal to be struck expressive o f his [Cook's] deserts'. A subscription list was opened and eventually the medal was struck: 13 in gold, 289 in silver and 500 in bronze. Nine gold medals were subscribed for, whilst the remaining four were presented, one each, to the King, the Queen, the Prince o f Wales, the King o f France and the Empress o f Russia. [There is a miscalculation here, but that is the record.] After the general assignment o f the medals in 1784 a surplus o f money remained and it was decided to strike several more gold medals for presentation. One o f these was presented to Mrs Cook, the widow. Some interesting letters are preserved in the Cook Medal papers, including the following letter from Mrs Cook.
Mile end, August 16th 1784 Sir, I received your exceeding kind letter o f the 12th & want in words to express, in any adequate degree, my feelings on the very singular honour which you, Sir, and the honourable and learned Society over which you so worthily preside, have been pleased to confer on m y late husband, and, through him on me, and his children, who are left to lament the loss o f him, and be the receivers o f those most noble marks o f approbation, which, if Providence had been pleased to permit him to receive him self, would have rendered me happy indeed.
Be assured, Sir, that however unequal I may be to the task o f expressing it, I feel as I ought the high honour, which, the Royal Society has been pleased to do me. My greatest pleasure now remaining, is in my Sons, who I hope will ever strive to copy after so Good an Example, and Animated by the Honour bestowed on their Father's memory, be ambitious o f attaining by their own merit your notice & approbation. Let me entreat you, to add to the many Acts o f Friendship, which I have already received at your hands, that o f expressing my gratitude, and thanks, ro that learned Body, in such a manner as may be acceptable to them. The Observations made at the Royal Observatory from April 10, 1767 to Jany 26, 1768 (both inclusive), signed by the Astronomer Royal, were delivered at the table; and also the following paper, viz.
Directions to be observed by C ap\ James Cook and M r. Charles Green, w ith respect to their making Astronomical observations in the Pacific Ocean, and in the voyage out and home again.
1. In your voyage out and home, make frequent observations with the Hadley's Sextant o f the latitude o f the Ship, and o f the distance o f the Moon from the Sim and fixed stars, in order to determine the longitude o f the ship from time to time, but more especially when in sight o f land, or soon after leaving land, or when you are expecting to make land soon; and keep a ship's reckoning in the usual manner, and also corrected by the said Observa tions.
2. You will probably receive orders from the Admiralty to proceed w ith as much dispatch as you can to the new discovered island, called King George's land, in the Pacific Ocean, and to settle your selves upon it, in order to observe the ensuing transit o f Venus and other Astronomical phenomena; but if any thing should happen to hinder your getting there in time or settling there, any other place in the Pacific ocean lying within the limits o f longitude as expressed in the table (see Figure i) answering to different latitudes, will be very proper for the purpose.
N.B. The nearer you can get to the middle o f the space lying between the two limits o f longitude, the better, as the sun will, in that case, be near the meridian at the middle o f the transit, and consequently pretty high both at the ingress and egress; and it will be also better to be within the latitudes o f io° & 20° rather than over or under them; for the farther you go southward the worse weather you may expect on June 3 d, 1769, the day o f transit, it being then near mid-winter there. 3. Immediately upon your arrival at the land, which you fix upon as proper for the observation o f the transit o f Venus, or as soon after as possible, set up your Observatory, and get your instruments ready to begin making your observations without any loss o f time, remembering to put the bob o f the pendulum of the clock at the same height exactly as it was at the Royal Observatory at Greenwich before the voyage, by means o f the marks made upon the pendulum for that purpose, in order to find the difference o f gravity between Greenwich and your place o f observation.
4. Observe corresponding altitudes o f the sun every day, when the weather permits, in order to find the going o f your clock.
5. Be very diligent and careful in making a variety o f observations to settle the longitude of the place, viz. the eclipses o f Jupiter's first satellite, that is to say both immersions and emersions o f the same, Jupiter being at least 8° elevated above the horizon and the Sun depressed as much below it; occultations of fixed Stars and planets (if any happen) by the Moon, and emersions of the same, the occasions of which happening find by the help o f Halley's or Senex's map of the Zodiac; differences o f right ascension between the Moon's limb and Stars by the moveable wires in the telescope, to be taken as near as can conveniently be done to the meridian; corresponding altitudes of the Moon s upper or lower limb, and at the same time corresponding altitudes of some of the principal fixed Stars usually observed upon the meridian at the Royal observatory at Greenwich, Altitudes o f the M oon's upper or lower limb, on or near the Meridian, when she changes her declination fast, and at the same time meridian altitudes o f fixed Stars posited near the Moon s parallel of declination; the times o f the altitudes to be noted by the clock.
6. To determine the latitude of the place; observe meridian altitudes o f the sun and also of stars, both to the north and south o f the Zenith; and in making these and all other observations of altitudes with the quadrant, set down the altitude of the barometer and also those o f the two thermometers one within and the other without doors, but not exposed to the sun.
7. Observe, both o f you, the external and internal contacts o f the limbs of the sun and Venus, the diameter o f Venus, that o f the sun, and repeated distances of Venus from the sun's near limb, especially about the middle o f the transit. Be very careful to catch the first least visible impression o f Venus upon the sun s limb, or the first external contact, which may be expected to happen at K. Georges land June 2d.2ih.2im appt. astronomical time by the meridian of that place. But as it is possible that the calculation may err 10 or 15 minutes o f time, therefore be looking out for the first external contact so much before the time here set down. The point o f the sun's circumference 13 where the I st external contact may be expected to happen at this place; will be io or i i degrees to the left hand o f the sun's lowest point measured along the sun's circumference. The I st internal contact may be expected at the same place at 2 ih.40m; the 2d internal contact June 3d at 3h-9m; and the sd external contact at 3h.28m. appt. time by that meridian.
8. Observe the contacts o f the limbs o f the sun and Venus-with the magnifying power 120, viz. with the long eye-piece and the short-focus little speculum; observe eclipses o f Jupiter's satellites and occulations o f Stars by the M oon w ith the magnifying power 90, viz. w ith the short eye-piece and the long-focus little speculum. Use Dolland's micrometer with the magnifying power 60, viz. with the long eye-piece and the long-focus little speculum.
9. Set down all the circumstances attending your observations, and particularly, in what manner you observe the contacts, but more especially the internal contacts.
10. For adjusting your instruments and other particulars concerning the use o f them, see M r. Maskelyne's instructions relative to the observation o f the ensuing transit, which follow closely.
11. W ith respect to those observations, which for want o f duplicates o f instruments, can be taken by only one observer at a time, as the sun's altitudes etc. let sometimes one person observe with the instrument and sometimes the other, so that each observer may be as well practiced and skilful in the use o f every instrument as possible, for a skill attained in the use o f any instrument tends to make a man readier at, and more exact in, the use o f any other instrument.
12. Observe carefully by several experiments, the dip or depression o f the magnetical needle at whatever place you settle, or touch at. Observe also frequently, or assist at the observations o f the variation by the azimuth compasses o f the ship.
13. Set down the altitudes o f the barometer and both Thermometers, viz. one within and one without doors, when upon land, at least once a day, viz. at the medium o f heat; but oftner if you can conveniently; keep also a journal o f the winds and weather.
14. Make experiments o f the height o f the tides o f the main Ocean, and the times o f high and low water, at various times o f the lunation, in the manner practised by Mr. Maskelyne at St Helena, (see philosophi-trans. Vol. 52 part 2d p. 586) or in some other equivalent methods.
15. W rite down all you observations in a regular order, and as fair as possible, in a book or books common to both observers; and let each mark his observations with the initial letters o f his name. June 13. 1768. Nevil Maskelyne Astronomer Royal. H N .B .i. The fixed stars whose transits are generally observed over the meridian at the Royal Observatory, for settling the right ascensions to the Moon etc. are as follows: y Pegasi; a Arietus, a Ceti; Aldebaran; Capella Rigel; ft Tauri; a Orion; Sirius; Castor; Procyon; Pollux; a Hydrae; Regulus; Leonis; Virginis; Spica Virginis; Arcturus; a Librae; a Corona borealis; a serpentis; Antares; a Ophiuchi; a Lyrae; a Aquilae; 2d a Capricorni; C a Aquarii; Fomalhaut; a Pegasi; a Andromedae. W ith these stars therefore the Moon should be compared by equal altitudes, and meridian altitudes. N.B.2. If the observation o f the transit of Venus be made in any other part of the Pacific Ocean than at King Georges land, and you want to know at what point o f the sun's limb, the Ist internal contact will happen, suppos ing it to happen in the morning at the place, and the latitude o f the place to be south; compute the angle of position at the sun, contained between two great circles drawn from the zenith and the south pole, the difference o f the said angle of position and 3 6°.45' shews how many degrees the point, at which the 1st external contact will happen, will be distant from the sun's lowest point; and to the left or right o f the lowest point, as the angle o f position is greater or less than 3 6°.45'.
The Astronomer Royal having reported that Richd. Ashworth's bill for the portable observatory, amounting to -£90. 8s. 7^d. was right; it was ordered, by ballot, that the said bill, together with the following bills, be paid by James Burrow Esqr. viz. The Board of Longitude not being possessed o f so many Instruments, it will be expedient to order such as are wanting and can be made in time to be provided by the instrument makers; and to request from the Royal Society the loan o f the rest which cannot be got ready within the time; and which the Society may be possessed of. 8. W herever you land, the same observations are to be made on Shore, as have been above directed to be made on board o f Ship, only taking the Altitudes w ith the Astronomical quadrant instead o f the Hadley's Sextant.
The following directions are also to be attended to with respect to the observations made on shore, and the additional observations to be made.
1. W herever you land safely, should it be only for 2 or 3 days, set up an Astronomical clock and fix it very firmly to a massy piece o f wood let deep into the ground, and fix the pendulum at the same exact length as it was when going at the Royal Observatory at Greenwich, before the voyage; and note the height o f the Thermometer at the time in the House and take equal altitudes o f the Sun or fixed stars for determining the rate o f its going. This will not only be useful with respect to the other Astronomical observations, made on Shore, but also when compared with the going o f the Clock at Greenwich, will shew the difference o f gravity from that at Greenwich, which is a very curious point in experimental Philosophy.
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